Preventive measures in Central Europe were successful in suppressing both occupational and environmental lead exposure so that they did not constitute a severe public health problem. However, rare lead intoxications still appear. We report on lead intoxication in four family members where the source was removed lead ceiling paint. The symptoms of the lead intoxication started several weeks after removal and the inhalational exposure to the minimum dust residues lasted for more than three months before the poisoning was diagnosed. Father developed anaemia and saturnine colics. He and his two daughters received antidotal treatment which had to be repeated in the children. Finally, all recovered completely. Lead intoxication may be easily overlooked due to the unspecific symptoms. It is necessary to think of this rare poisoning which may be caused by old paints, historical ceramics and lead shots, in addition to commercial products imported from abroad.
INTRODUCTION
In Czechoslovakia, lead was banned for interior use by Act No. 137/1924 Coll. (1). This legislation was crucial for preventing lead poisonings in painters and varnishers, and also included the description of the symptoms of lead intoxication and instructions for preventive periodic examinations in the workers. Therefore, lead from paint does not constitute a common public health problem in the Czech Republic. Nowadays, the symptoms, sources, and treatment of lead poisonings are less well known, and their diagnostics may pose a problem. Lead compounds have been used in lead paints for transparent and white, yellow, orange, red, brown, blue, and green coloured glazes. Lead is still commonly used in lead-acid batteries, bullets and shots, fusible alloys, as a radiation shield in medical settings, and in many other applications. On the other hand, in order to decrease toxic pollution and environmental contamination that affected humans, many countries, including the Czech Republic no longer use tetraethyl lead as an additive in leaded fuels to reduce engine knocking.
Unexpected Lead Poisoning in a Family
In December 2013, a 30-year-old man used a grinding machine to remove white paint from the timber ceiling (about 16 m 2 ) of the children's room in a house where the family had moved in 2010. The house was built in the late 1940s; the ceiling was probably painted white in the 1950s. The reconstruction of the building was done in several steps; the removal of the paint was finally finished on December 31.
In the middle of January 2014 the man began to feel exhausted and experienced epigastric pains. In the middle of April he visited his general practitioner and had the first examination. Due to the increase in the abdominal colic he was examined at a surgery department and an X-ray and ultrasonography (USG) of the abdomen were performed. Anaemia with hemoglobin levels of 92 g/l was found, and a colonoscopy was planned. However, due to a severe colicky pain one week later, he had another X-ray, USG of the abdomen, and gastroscopy, all with physiological findings. The colonoscopy did not find the cause of the pain or any source of bleeding. At the end of May 2014 a sternal puncture was performed, which led to the suspicion of lead poisoning due to impaired hemoglobinization and basophilic stippling associated with normoblast erythropoiesis. His blood lead levels and other markers of lead intoxication are shown in Table 1 . It twofold exceeded the Czech occupational limit for workers of 400 µg/l according to the Decree No. 181/2015 Coll. (2).
Accordingly, the voltammetric analysis of the paint dust that the patient brought to the hospital confirmed that it was the source of his poisoning, as 530 mg of lead/kg were found in an acidic solution of the sample by atomic spectrometry.
After the lead poisoning was proven by the laboratory tests, the young man was admitted to hospital for the antidotal treatment in July, 2014. On admission, his blood lead (534 µg/l) still exceeded the limit for workers. His blood count was in the normal range, but his 5-aminolaevulinic acid dehydratase (ALA-D) in erythrocytes was 5.4 µM/l (which corresponded to only 9% of the reference value). A treatment with dimercaptosuccinic acid (DMSA, succimer) at a dose of 30 mg/kg daily was started and the patient excreted a maximum of 1.94 mg/24 hours of lead. Within first two days his blood lead lowered to 283 µg/l. The outpatient succimer treatment was then continued for another three days. He then recovered uneventfully (4 weeks later his ALA and porphyrins were in the normal range and Pb in urine was 0.012 mg/24 h).
Additionally, due to the suspicion of lead intoxication the two daughters of the patient were examined in summer 2014. Their blood count, porphyrins and ALA were in the normal range. However, their blood lead exceeded reference values for children, as shown in Table 2 . Both girls were treated with succimer at levels of 30 mg/kg daily for five days in the hospital and then at home with 20 mg/kg daily during following two weeks. The blood lead levels after DMSA therapy in the older and the younger girls lowered nevertheless the girls deserved second antidotal treatment, as shown in Table 2 .
Because the whole family was exposed to the dust during the removal of the paint and subsequent cleaning, the wife's blood lead was measured and a concentration of 235 µg/l was found (the reference level for women is 65 µg/l) (3); her blood level spontaneously dropped to 89 µg/l in May 2015. Interestingly, the 13-year-old dog of the family developed epileptiform seizures, colic and incontinency, was very thirsty, and died suddenly in March 2014. Its blood lead was not examined.
DISCUSSION
In the Czech Republic, both occupational and environmental lead poisonings are now rare, unlike in several non-European countries, where the old lead-based paint and lead in the soil from historical use of leaded gasoline continue to be the most important sources of lead exposure for children (4, 5) .
The first symptoms of lead intoxications after subacute exposure through either inhalation and/or ingestion are usually gastrointestinal. Cramping, colicky abdominal pain, and constipation often present within few days. Abdominal pain may be severe, suggesting appendicitis, biliary colic, kidney colic, or a gastroduodenal ulcer. Headaches, anorexia, fatigue, and insomnia are common complaints. Pallor due to anaemia is common, and a bluish "lead-line" on gums is seen in some rare cases. In the blood count, normocytic normochromic anaemia with reticulocytosis and basophilic stippling is typically found.
Chronic exposure may lead to chronic nephropathy and hypertension. Peripheral neuropathy and arthropathy are seen in rare cases. Lead may also affect spermatogenesis. At very high blood levels, lead encephalopathy with headaches, confusion, drowsiness, coma, and seizures secondary to cerebral edema may occur. This is more common in children and is likely to occur at blood lead concentrations ≥ 1,000 μg/l; i.e. 4.8 μmol/l (6). Physiologic differences between children and adults account for much of the increased susceptibility of small children to the deleterious effects of lead; whereas in adults 94% of lead body burden is stored in bones and teeth, this proportion is only 70% in children. Additionally, the continuous growth of young children leads to constant bone remodeling for skeletal development. This contributes to a state in which lead stored in bones is continually released back into the blood compartment, a process that has been described as "endogenous contamination" (7), which was also seen in the two daughters.
Remediation efforts typically result in a slow reduction of blood lead levels in exposed children, and the time required in children who were not treated with chelation drugs is about two years (8, 9) . There is little correlation between the blood lead level and total body lead burden, since blood concentration reflects only recent exposure. Blood levels between 200 and 440 μg/l (0.96 to 2.16 μmol/l) may indicate the need for admission to a hospital with chelation therapy, which should occur in parallel with identifying and removing significant sources of lead exposure (10) .
In the Czech Republic, the Human Biomonitoring Project (CZ-HBM), launched in 1994 as an integral part of the nationwide Environmental Health Monitoring System (EHMS), observed a significant downward time trend for the blood lead levels in adults and children. Based on the results of the biomonitoring, the reference value for the male, female and children's population in the period 2005-2009 was set at 80, 55 and 45 µg/l, respectively (11) .
Unlike in Asia, the European cities showed only minor differences in blood lead levels, which were in the range of 14-20 μg/l (12, 13) .
Everywhere in the world, unexpected non-occupational environmental poisonings still occur both in the adults and children, and almost as a rule, the way to the diagnosis is not simple. One of the reasons for the difficulty is that lead is a cumulative poison and first symptoms appear without any unusual event in the life of the subjects and after several weeks to months of rather small, continuous exposure. The intoxication may lead to futile There are still reasons to use lead. Lead-based pigments are marginally cheaper for some products, they are easy to produce, and are widely available. Lead compounds are typically added to oil-based enamel paints as pigments, or to improve opacity and durability (22) .
In many countries outside Europe, the elimination of lead paint from the environment is far from over, and some commercial products from these countries may be imported (23) .
CONCLUSIONS
Over the past century, lead blood levels in the Central European population and many other countries fell. The number of occupational (24) and environmental intoxications dropped significantly (4), which also decreased the awareness of the risks and the symptoms of lead poisoning.
The awareness of the problem and the knowledge of the symptoms of intoxication, such as anaemia and abdominal pain, and diagnostics tools are some of the most crucial points.
